BIOCHEMICAL SOCIETY TRANSACTIONS after protein phosphorylation returns to basal levels), the potentiatory effect on 5-HT secretion seems to be selectively 'desensitized' or 'switched-off' with incubation periods > 2 min or > 20 min in stirred and unstirred platelets, respectively, even in the presence of sustained 45 kDa protein phosphorylation. As the time of onset of this process and the inhibition of agonist-induced 5-HT secretion are very similar, we propose that this 'switching-off' of 'proteinkinase-C-dependent' secretion could be responsible for the inhibition of thrombin-induced 'protein-kinase-cdependent' secretion seen with exogenously added protein kinase C activators. We have developed n7Rb n.m.r. as a n.m.r.-sensitive congener of potassium [ 11. The renal X7Rb concentration has been followed by n.m.r., during the perfusion of isolated rat kidneys with Rb' containing Krebs-bicarbonate buffer (KHB).
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The detected "Rb peak consists of contributions from the renal extracellular, interstitial and intracellular spaces. In order to quantify ion fluxes it is essential to resolve these compartments. As the interstitium constitutes only 4% of the total kidney volume we ignore its contribution 121. The magnetization in any compartment is characterized by a set of parameters: 7',, T z , and w. As long as any of these differs considerably with respect to compartment the magnetization may be prepared so as to determine the amount of signal arising from any particular compartment.
The addition of a paramagnetic shift reagent leg. dysprosium triethylenetetramine-hexa-acetic acid; DyTTHAl to the perfusion fluid will shift the extracellular from the intracellular resonance, i.e. differentiation on the basis of w. Howcvcr, the intracellular X7Rb signal is very broad ( = 1000 Hz), and it is never possible to add sufficient DyTTHA to resolve it completely from the extracellular signal ( = 160 Hz). The addition of DyTTHA also impairs the quality of any associated "P spectrum, and any lanthanide which dissociates from its ligand may also be toxic to the kidney. An alternative approach is t o exploit the broadening and t o attempt to differentiate intra-and extra-cellular X7Rb on the basis of linewidths, i.e. differentiation on the basis of TT . lntracellular broadening occurs because X7Rb is a quadrupolar nucleus and thus subject t o rapid, biexponential relaxation in the presence o f large electric field gradients. The high intracellular protein Concentration provides such an environment. Out o f the n.m.r. motional narrowing region, 60% of the signal undergoes rapid transverse relaxation, LF, while the other 40%) is subject t o slower relaxation, T2> 131. For example, in 50% (w/v) bovine serum albumin these two components, as determined by double quantum filtering, are I,, = 0.28 ms and 7;i = 1.4 ms. For very short 7& the pulse and receiver dead time allows almost complete relaxation of this component of the signal, leading to the widely reported 40'% visibility of many intracellular ions 1 4 1 .
X7Rb spectra were deconvoluted into broad and narrow Lorcntzian components using the Glinfit linefitting program Ahbrcviations used: KHB, Kreb\--hicnrbonate buffer; DyTTHA. (Bruker, Spectrospin, Canada) (eg. Fig. 1 a) . The linewidth of the narrow component was constrained to k20 Hz of the first uptake spectrum, in which no broad component was detected. The time course of each component was reproducibly different, the narrow component reaching a plateau almost immediately, while the broad signal increased progressively to levels well in excess of the perfusate Rb + (Fig.  1 h) . The assignment of the narrow component to extracellular and the broad to intracellular Rb' was supported by the absence of a detectable broad component during perfusion of non-viable (glutaraldehyde-fixed) kidneys.
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We believe that the above method constitutes a reliable and novel method for distinguishing intra-and extra-cellular signals, without the possibly harmful effects of shift reagents.
It has been suggested that a reduction in intracellular pH (pH,) of /%cells as a result of nutrient oxidation might be an important coupling mechanism in the stimulation of insulin secretion by such nutrients (Malaisse et ul., 1980 (Lebrun et al., 1982; Smith & Pace, 1984; Rosario & Rojas. 1986 ). In contrast, Lindstrom & Sehlin ( 1984 , 1986 have reported that an intracellular alkalinization accompanies and promotes glucose-stimulated insulin secretion.
We have studied pH, in islet cells using the fluorescent dye 2 '7 ' bis-carboxyethyl-5 ' (6 ')-carboxyfluorescein. and in addition examined the influence of altered pH, on certain aspccts of islet function. Addition of the sodium salt of a weak acid (acetate, propionate o r formate) resulted in reduced pH,, followed by a subsequent recovery. Amiloride also caused an intracellular acidification of islet cells with no subsequent recovery. NH,CI raised islet cell pH,. The nutrients glucose and a-kctoisocaproate both caused a small, gradual rise in pH,. This finding is consistent with the report o f Deleers et a/. ( 1985 ) , who showed that these nutrients proAbbreviation uscd: pH,, intraccllular pH duced an increase in fluorescein diacetate fluorescence in islets. In contrast, glyceraldehyde was found in the present study to cause a rapid, pronounced fall in pH,.
Amiloride potentiated glucose-induced insulin secretion but had no effect in the absence of the sugar (Table 1) . Weak acid treatment also evoked an early, transient spike of insulin release in the presence, but not the absence, of glucose. NH,CI inhibited specifically nutrient-induced insulin secretion. Amiloride and NH,CI were also found to potentiate and inhibit, respectively, inositol phosphate generation in islets in response to glucose ( Table 1 ) .
Manipulation of islet cell pH, with weak acids, amiloride or NH,CI was aysociated with alterations in cationic fluxes in islets. Thus, amiloride or weak acid treatment reversibly inhibited "Rb+ efflux and jzCa2+ efflux from islets preloaded with these isotopes. In contrast, NH,CI produced a rapid, marked stimulation of outflow of these cations. The effects of altered pH, on T a 2 + efflux were dependent upon the presence of sodium in the incubation medium.
It is suggested that alterations in islet cell pH, can exert an influence on cation handling by these cells, and consequently modify the secretion of insulin. A decrease in pH, appears to reduce K + outflow from islet cells, possibly by inhibiting Ca?+-activated K + channels (Cook et ul., 1984) . In addition, the present studies suggest that lowered pH, can also inhibit calcium outflow from islet cclls, perhaps by inhibiting Naf/Ca2+ exchange. Both of these mechanisms would be expected to result in a rise in cytosolic [Ca"], which would be consistent with the potentiation of inositol lipid metabolism and insulin secretion observed after intracellular acidification. However, the failure of the latter t o influence islet activity in the absence of glucose, together with the incon- 1 045 9 i 9 1 0 j 5 ) 626 1 i 854(4)* I5056 i 221 7 ( 7 ) 7137k750 (4)4 VOl. 16
